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An Experimental Study on the Dynamic Coefficients According

to the Source Positions in Externally Pressurized Air-lubricated
Journal Bearing with Two Row Sources

Jong-Ryul Lee’, Jun-Seok Lee, Sueng-Hak Soeng* and Deug-Woo Lee*'

Graduate School, Pusan National University
*Department of Mechanical Engineering, Pusan National University

Abstract — This paper has been presented the hydrodynamic effect by the journal speed, eccentricity and source
positions in order to overcome the defects of air bearing such as low stiffness and damping coefficient. Choosing
the two row source position of air bearing is different from existed investigations in the side of pressure dis-
tribution of air film beacuse of the high speed of journal and the wedge effects by the eccentricity. These optimal
chooses of the two row source positions enable us to improve the performance of the film reaction force and
loading force as making the high speed spindle. In this paper, The pressure behavior in theory of air film accord-
ing to the eccentricity of journal and the source positions analyzed. The theoretical analysis have been identified
by experiments. The results of investigated characteristics may be applied to precision devices like ultra-precision
grinding machine and ultra high speed milling.

Key words — hydrodynamic effect, two row source positions, wedge effects, film reaction force, loading force.
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Fig. 1. A pressure of journal bearing.
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Fig. 3. Photograph of the experimental concept.
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Table 1. Experimental conditions

AgzA ESEY]

woj& o] 27 50 mm

37 TS 6 kg/em’

HWojge] A% 0.45 um

Hojge] AT E 1.25 pm

Aol de] 2% 0.5 um

AHolde] 3H&GE 10,000/20,000 rpm

(@ Magnetic coupling (@ Transducer sensor
@ AC spindle motor @ Sub - air spindle
(® Dynamometer

® Transducer amplifier
(@ Digital oscilloscope
Charge amplifier

Fig. 4. Experimental set-up.
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Fig. 5. The cutting force and gab signals.
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Fig. 6. The characteristics between loading capacity
and loading displacements of K,. direction.
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